Summary Objective: To assess the possible influence of body position on oxygen saturation after bronchoscopy (BC) with bronchoalveolar lavage (BAL). Design: Prospective, open, randomized study. Setting: The respiratory unit of a first level, community hospital. Patients: Forty-one consecutive patients in which BC with BAL, using at least 150 mL of BAL fluid, was performed. Method: We randomly assigned 21 patients to lie in lateral decubitus (LD) with the lung where BAL was performed uppermost after BC, and 20 to lie in supine position (SP). Oxygen saturation (SO 2 ) was measured for all patients from 10 min before to 30 min after the end of the BC. Saturation parameters were compared for both groups. Results: Mean SO 2 was significantly lower after than before the BC, both for LD and SP groups (LD: 91.473% vs. 94.972%, respectively; P ¼ 0:0001) (SP: 91.673 vs. 95.873%, respectively; P ¼ 0:0003). We did not find significant differences between LD and SP groups, after BC, regarding mean SO 2 (91.473% vs. 91.673%), minimum SO 2 (86.274.5% vs. 86.675.4%, respectively) or percentages of registry time at saturations below 90% (26.3735.9% vs. 27.6738.2%, respectively) (P:NS for all values). Conclusion: BC with BAL caused significant oxygen desaturation in our patients. We have not been able to demonstrate a significant influence of body position on SO 2 after BAL.
Introduction
Several articles have assessed the influence of body position on gas exchange in patients or laboratory animals with unilateral lung disease or pleural effusion. [1] [2] [3] [4] Most of these articles have found that lateral position, lying on the side of the healthier lung, resulted in a higher arterial oxygen partial pressure (PaO 2 ) than lying on the affected lung. The reason seems to be a better ventilation-perfusion equality with the better ventilated lung dependent, because of gravity-related changes in the regional distribution of blood flow. Bronchoalveolar lavage (BAL) can cause decrease in PaO 2 , both in asthmatics and in normal subjects. 5 We hypothesized that lying with the lung where the BAL had been performed uppermost, after bronchoscopy (BC), would result in higher arterial oxygen saturation than lying in the supine position (SP).
Patients and methods
We prospectively studied 41 consecutive patients in which BAL during flexible BC, with at least 150 mL, was performed. Main characteristics of the patients are presented in Table 1 . BC was performed to diagnose peripheral lung masses or nodules (15 cases), pulmonary abscesses or suspected tuberculous lung caverns (6 cases), diffuse interstitial lung disease (6 cases) and alveolar pulmonary infiltrates (14 cases). Lung function testing was performed before BC using a spirometer (Vitalograph 2120,Vitalograph; Lenaxa, KS). We randomly assigned 21 patients to lie 30 min after BC in lateral decubitus with the affected lung uppermost (LD), and another 20 to rest in SP. Oxygen saturation (SO 2 ) was measured with finger pulse oximetry (Minolta Pulsox 3i, 0.2 Hz, Minolta, Ramsey, NJ) from 10 min before to 30 min after the BC. Terbutaline, 0.5 mL and ipratropium bromide, 2 mL, were nebulized 20 min before the procedure to patients with known asthma, and to those with FEV 1 o50% of predicted value. No sedation was used during BC. We used 2% lignocaine in 2 mL aliquots for local anesthesia of the vocal cords and bronchial tree, as needed. Three patients in LD group and 2 in SP group had been diagnosed previously of bronchial asthma. Three patients in LD group and 1 in SP group had a FEV 1 o50% of predicted value.
Means were compared with Student's t-test and percentages with chi-square test, after confirming the normal distribution of data, with the Kolmogorov-Smirnov test. We searched for correlations for mean SO 2 after the BC and several variables using the Pearson coefficient.
Results
No difference was found between LD and SP groups in terms of pulmonary function or arterial gas values before BC (Table 1) . Table 2 shows oximetry parameters for both groups before and after BC. Mean SO 2 was significantly lower after than before BAL for both groups (LD: P ¼ 0:0001; SP: P ¼ 0:0003). No significant differences were found between LD and SP groups for oximetry parameters before or after BC. We made the same comparisons excluding cases with bilateral lung involvement, and found similar results (data not shown).
Mean SO 2 after BC correlated significantly only with alveolar-arterial oxygen gradient before BC (r ¼ À0:39; 95% CI: À0.60 to À0.09, P ¼ 0:013). We did not find any significant correlation between SO 2 after BC and FEV 1 , age, or the quantity of BAL fluid used or recovered (P: NS for all variables).
Discussion
Several articles have studied the influence of body position in patients with unilateral lung disease or lung effusion, [1] [2] [3] and in experimentally induced unilateral pneumonitis in dogs. 4 Most of these studies have found that lying with the ' ' good'' lung dependent results in a higher PaO 2 than lying on the affected lung. The reason seems to be an improvement in ventilation-perfusion matching; when the patient is positioned with the most involved lung uppermost, perfusion is predominantly distributed to the dependent, better ventilated lung, thus improving oxygenation.
ARTICLE IN PRESS
BAL during BC can induce significant drops in oxygen saturation, both in cases with bronchial asthma and in normal subjects. 5 We have, indeed, found significant oxygen desaturation in our patients after performing BAL. However, we have not been able to demonstrate a significant influence of body position on SO 2 after BAL. It is possible that the mechanism for the ventilation-perfusion mismatching after BAL is different than in patients with pneumonia or other pulmonary diseases. In BAL, the defect in ventilation might be caused mainly by the excess of fluid blocking airways. If this was the cause, the fluid might move around in the airways in different body positions, ending up in the dependent parts regardless of position, thus causing similar degree of ventilation-perfusion mismatch in both groups of patients in our study. On the other side, in patients with pneumonia, the poor ventilation should be caused mainly by filling of alveolar spaces with fibrinopurulent exudate. This alveolar content should not be influenced by body position and thus, ventilation-perfusion equality should improve when the affected lung is uppermost, as has been found in the other studies cited above.
There are limitations for the present study that need to be addressed. It is possible that SO 2 is insensitive to detect small differences in gas exchange, compared with other parameters, like alveolar-arterial oxygen gradient. However, we elected not to measure PaO 2 invasively after BC in our patients both for ethical and practical reasons. Our intention was to detect changes that could be of clinical relevance and, therefore, could modify our approach to the management of patients after BAL. We think that differences in gas exchange so small as to be missed by pulse oximetry have no real implications in clinical practice.
In summary, it is clear that oxygen supplementation, or non-invasive positive pressure ventilation in severe cases, are the essential approaches when oxygen desaturation after BAL is present. 6 We have tried to demonstrate a possible effect of body positioning on gas exchange in our patients. Although we have found significant oxygen desaturation after BAL in our study, our results suggest that there is nothing to be gained positioning the patients in LD after BAL, at least in most cases. The drops in oxygen saturation experienced by our patients were relatively minor. The results might have been different if only cases with more severe desaturation had been studied. However, it seems that, for the majority of patients, it applies what ' ' the Eagles'' said in their song ' ' new kid in town'': after BAL, it doesn't really matter which side you're on. 

